A validated LC-MS/MS method for the sensitive quantitation of serum 7alpha hydroxy-, 7beta hydroxy- and 7keto-dehydroepiandrosterone using a novel derivatization reagent.
7alpha hydroxy-, 7beta hydroxy- and 7keto-dehydroepiandrosterone (7α OH-DHEA, 7β OH-DHEA and 7 oxo-DHEA) are oxidized metabolites of dehydroepiandrosterone (DHEA). Their concentrations are low in the circulation, especially in postmenopausal women, thus resulting in a considerable challenge for their reliable measurement. A sensitive and accurate LC-MS/MS method has been developed using a simple sample preparation procedure and a novel derivatization with 1-amino-4-methyl piperazine (MP). The derivatized metabolites are stable in high water content reagents. A 10 pg/mL (0.2 pg on column) for the low limit of quantitation (LLOQ) has been achieved for all three compounds. A proper choice of multiple reaction monitoring (MRM) transitions provides good specificity. The excess amount of reagent can be removed from the sample during the derivatization process. Within the calibration range of 10-2000 pg/mL, a good linearity was obtained with R>0.99 where the weighing factor is 1/X while the bias and coefficient of variance (CV) are within 8% for all levels of QCs and calibration curves. This method has been fully validated according to the FDA guidelines, where the results of the matrix effect meet the acceptance criteria while freeze-thaw stability, short and long term stability in matrix and solution as well as post-processed sample stability meet the requirements. With this method, the concentrations of 7α OH-DHEA, 7β OH-DHEA and 7 oxo-DHEA were measured in premenopausal and postmenopausal serum. The average concentration of 7α OH-DHEA is equivalent to that of 7β OH-DHEA in both types of sera.